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W kappa (95% CI) % agreement
all scores
% agreement
scores 0 vs >0
W kappa (95% CI) % agreement
all scores
% agreement
scores 0 vs >0
Osteophytes
(0-3) 0.78 (0.51-1.00) 91.7% 96.7% 0.62 (0.39-0.86) 71.7% 80.0%
Cysts (0-1) 1.00 (0.91-1.00) 100% 100% 1.00 (0.91-1.00) 100% 100%
JSW
(0-3) 0.63 (0.35-0.90) 71.7% 81.7% 0.34 (0.06-0.62) 45.0% 58.3%
Composite score
(0-7) 0.76 (0.48-1.00) 71.7% 81.7% 0.65 (0.41-0.89) 66.7% 66.7%
Grade
(‘none’, ‘developing’,
‘established’)
0.77 (0.56-0.98) 88.3% 95.0% 0.64 (0.43-0.85) 81.7% 86.7%
Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312S190(0.77, 0.56-0.98). Inter-observer reliability was also substantial for
composite score (0.65, 0.41-0.89) and grade (0.64, 0.43-0.85). The least
reliable feature was JSW, with an inter-observer weighted kappa of 0.34
(0.06-0.62). Percentage agreement across all grades was 88.3% for
reviewer 1 and 81.7% between reviewers. Full results are given here:
The prevalence of ‘established’ hip osteoarthritis in this cohort was 8.3%
by individual and 4.8% by hip, comparing favourably to reported disease
prevalence of 5-7% in women of a similar age range from other epide-
miological studies.
Conclusion: This new CTgrading system shows substantial reliability in
the assessment of hip osteoarthritis. The composite scoring system also
shows substantial reliability and has the potential to offer greater
sensitivity in disease assessment, as well as the ability to categorise
atrophic, normotrophic and hypertrophic phenotypes according to
score breakdown. Further testing will be performed in a prospective
setting against the outcome of total hip replacement to test construct
validity. 5 year follow-up imaging will also be used to test construct
sensitivity.361
FLUORESCENCE REFLECTANCE IMAGING OF EARLY PROCESSES OF
POST-TRAUMATIC OSTEOARTHRITIS IN MALE AND FEMALE MICE
P.B. Satkunananthan, M.J. Anderson, N. De Jesus, C.M. Ripplinger, B.A.
Christiansen. UC Davis Med. Ctr., Sacramento, CA, USA
Purpose: Approximately 50% of individuals that experience anterior
cruciate ligament (ACL) rupture develop post-traumatic osteoarthritis
(PTOA) within 10-20 years, resulting in severe joint pain and stiffness.
Although females are 4-6 times more likely than males to sustain an
ACL injury during exercise or sports, males demonstrate an increased
tendency to develop osteoarthritis following injury. ACL rupture initi-
ates a surge of inﬂammatory cytokines, matrix metalloproteinases
(MMPs), and other proteases, as well as cartilage degeneration and
rapid bone turnover. It is possible that the magnitude or time course of
these early biological responses may differ by sex, making males more
likely to develop PTOA, however the quantiﬁcation of these processes in
males and females has not been performed. In this study, we used
ﬂuorescence reﬂectance imaging to quantify the time course of the
early biological response to traumatic joint injury in male and female
mice in vivo using highly sensitive activatable ﬂuorescent agents that
quantify protease activity, MMP activity, and osteoclastic bone resorp-
tion in injured and uninjured knees.
Methods: A total of 48 mice were subjected to non-invasive knee injury
as previously described (Christiansen et al., Osteoarthritis and Cartilage,
2012). Three groups of 16 mice (8 male, 8 female) were imaged with
either ProSense 680, MMPSense 680, or CatK 680 FAST (Perkin Elmer,
Waltham, MA) in order to quantify protease activity, MMP activity, or
osteoclastic bone resorption, respectively. Injections were administered
24-30 hours prior to imaging, on days 1, 3, 7, 14, 21, 28, and 56 after
initial injury. At each time point of interest, mice were anesthetized
with isoﬂurane, and imagedwith the IVIS Spectrum system. Fluorescent
signals were quantiﬁed by evaluating radiant efﬁciency of the signal
within a uniform region of interest (ROI), anatomically selected around
the knee on grayscale photograph. Radiant efﬁciency of the injured
knee was normalized by that of the contralateral uninjured knee.
Results: For both male and female mice, protease activity (ProSense),
MMP activity (MMPSense), and osteoclastic bone resorption (CatK)
were signiﬁcantly increased in the injured knee relative to theuninjured knee at nearly all time points. For example, Protease activity
was signiﬁcantly increased by day 1, reached a peak between 3 and 14
days, then decreased at later time points (Figure). Males and females
displayed similar changes in injury response through the time periods
observed, with males averaging a slightly higher normalized radiant
efﬁciency at early time points, although this was not statistically
different.
Conclusions: Using commercially available activatable ﬂuorescent
agents, we were able to quantify the time course of protease activity,
MMP activity, and osteoclastic bone resorption in male and female mice
following traumatic knee injury. However, contrary to our hypothesis,
we were not able to observe a signiﬁcant differential response between
male and female mice. Our future studies will continue to explore
potential mechanisms of the sex-based adaptation to joint injury that
may contribute to the greater incidence of PTOA development in males.
Our future studies will also continue to use ﬂuorescence reﬂectance
imaging as a method for measuring biological activity in vivo.
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Purpose: Understanding the pathophysiology of osteoarthritis (OA)
requires a clear deﬁnition of the tissues underneath the articular
cartilage, including the osteochondral junction (OJ) or tidemark and
calciﬁed cartilage (CC). Calciﬁed cartilage begins to advance into the
